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Foreword 

The U.S. Environmental Protection Agency is charged by Congress with protecting the Nation's land, air, and water 
resources. Under a mandate of national environmental laws, the Agency strives to formulate and implement actions leading 
to a compatible balance between human activities and the ability of natural systems to support and nurture life. To meet this 
mandate, EPA's research program is providing data and technical support for solving environmental problems today and 
building a science knowledge base necessary to manage our ecological resources wisely, understand how pollutants affect our 
health, and prevent or reduce environmental risks in the future. 

The National Risk Management Research Laboratory is the Agency's center for investigation of technological and 
management approaches for reducing risks from threats to human health and the environment. The focus of the Laboratory's 
research program is on methods for the prevention and control of pollution to air, land, water and subsurface resources; 
protection of water quality in public water systems; remediation of contaminated sites and ground water; and prevention and 
control of indoor air pollution. The goal of this research effort is to catalyze development and implementation of innovative, 
cost-effective environmental technologies; develop scientific and engineering information needed by EPA to support 
regulatory and policy decisions; and provide technical support and information transfer to ensure effective implementation of 
environmental regulations and strategies. 

This publication has been produced as part of the Laboratory's strategic long-term research plan. It is published and made 
available by EPA's Office of Research and Development to assist the user community and to link researchers with their clients. 

Hugh W. McKinnon, Director
 
National Risk Management Research Laboratory
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Abstract 

As part of the Superfund Innovative Technology Evaluation (SITE) Program, the U.S. Environmental Protection Agency (EPA) 
evaluated constructed wetlands systems (CWS) for removing high concentrations of zinc from mine drainage at the Burleigh 
Tunnel in Silver Plume, Colorado. 

Exploration geologists have known for many years that metals, most commonly copper, iron, manganese, uranium, and 
zinc, frequently accumulate in swamps and bogs located in mineralized areas. This understanding forms the basis for the 
design of CWS—essentially excavated pits filled with organic matter—that have been developed and constructed over the 
past 15 years to treat drainage from abandoned coal mines in the eastern United States. Mine drainage is routed through 
the organic material, where metals are removed through a combination of physical, chemical, and biological processes. 

In fall 1994, anaerobic compost wetlands in both upflow and downflow configurations were constructed adjacent to and 
received drainage from the Burleigh Tunnel, which forms part of the Clear Creek/Central City Superfund site. The 
systems were operated over a 3-year period. The effectiveness of treatment by the CWS was evaluated by comparing the 
concentration of zinc and other metals from corresponding influent and effluent analyses. By far the dominant toxic metal 
present in the drainage was zinc. The upflow CWS removed an average of 93 percent of the zinc during the first year of 
operation, and 49 and 43 percent during the second and third years. The downflow CWS removed an average of 77 
percent of zinc during the first year and 70 percent during the second year. (Flow was discontinued to the downflow 
system in the third year.) 
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